Liver colonization by human colon cancer cells is reduced by antisense inhibition of MUC2 mucin synthesis.
Alterations in the production of epithelial mucins have been correlated with advanced tumor stage in the colon, but direct evidence for a role of specific mucin genes in liver metastasis is lacking. The current study was designed to establish more directly the role of MUC2 in colon cancer metastasis. MUC2 levels were manipulated in highly metastatic human colon cancer cells using eukaryotic expression constructs designed to express a portion of MUC2 complementary DNA in antisense orientation. To assess the effect of MUC2 levels on metastatic potential, liver colonization was assessed in athymic mice after splenic-portal inoculation. Stable integration of the MUC2 antisense construct into metastatic colon cancer cells (LS LiM6) resulted in an 80% reduction in MUC2-specific messenger RNA and a concomitant decrease in MUC2 apomucin protein. This reduction was associated with a 50% reduction in synthesis of mature glucosamine-labeled mucin, almost complete inhibition of secretion of sialyl-LeX and sialyl-Tn antigens, and a 40% decrease in binding of colon cancer cells to E-selectin. Reduction in MUC2 levels was associated with a marked decrease in liver colonization. This study provides direct evidence that MUC2 plays an important role in colon cancer metastasis.